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(54) PRODUCTION OF OCTANE DERIVATIVE 

(57)Abstract 

PURPOSE: To obtain 1-octene in good selectivity by reacting 
butadiene with water in the presence of a Pd compound and 
phosphonium salt to give octa-2,7- diene-1-ol and hydrogenating 
octa-2,7-diene-1~ol to afford n-octanol and then dehydrating 
n-octanol. 

CONSTITUTION: Butadiene is reacted with water in the presence of a 
Pd compound (e.g. Pd acetylacetonato) and phosphonium salt 
expressed by the formula (X is OH, O-CO-OH or O-CO-R; R is 
hydr carbon group; Y is allyl; 2 is tri- substituted phosphonic group) 
at 60-80° C to give octa-2,7-diene-1-ol, which is then hydrogenated 
in th presence of a hydroge nation catalyst to afford n- octanol or 
further n-octanol is dehydrated in the presence of an inorganic acid, 

tc, to provide 1-octene. In the reaction of the above-mentioned 
butadiene with water, induction period is not followed and toxicity of 
catalyst is not also brought out. 1-Octene is useful as a modifier for 
polyethylene. 
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x ? f - 2. 7 - * * y - 1 - *-VO**ftR 
it & o 

**ifc»«i Lttt l A^ftfCtt, ? * - - * * 

*> mm . xi*?*-«?*'*'f)fctt. fi^-^y^^ 
ttfl^£©~**A-;&»i*;fij* 

* © ? *^ 9 ^ * » a* ; T ~ 9 ^ A* St * 



HIHT 2-172924 (7) 

13 8 12 5^^«frI^#RBa 5 7 - 1 34427 
f ^ 18 K ES 5 ii -t * x 5*ttitift4t*4iaffl 

as^rcs^-t^sttejSLft*^^ m £ * * 
fflt4©^s< l^o » m gfe « . -W-Jtw. — k 5t 

C!) TTF^n**-** - fAlfii L-C C (ftJKT 
^ + ^ ) 7 / 25 , ^ -SOsMi yttt -COOM C M 

N, N - i> / a* * ^ a T * Ktt£©Kv»R1&S5* 

* *t * o * © t> % 4# bn/tRica-frte* * -r » 

t4tUIOt'i7«4?il, * 9 * - 2. 7 - 
? ° <U > f a 9 % * ij ? * ~s % 

^ » tt» ■» 3" ^ • <S * £ W tjc ^ n * 0 * 

* « , ^ * x * ± » a* #*re>it* 0 

* * ft K J£ tt , **<fctttt*«»-3-**-*»L*Ba5 
L^«fiORI5St»rc^^T«ttl *: A *8 T *7 

u-c#«asniTo. o i . — i o fi « '* — -t= ^ h © «s 
mnx & >> % * L<wto. i - 5ts---ty h 

v s io a mm <fcJB:r***ffc«t6S©asitt: x -z> x 

— ~*S>TA' X ? * — 3 A, ). % ffi ft ? & 

* ± ± itft&w » r ^ <> ± * & m -t z k n % 
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d> £ O* 2 0-1 4 OTCOiSirt^ba^iiio "4 
ft % fcXitf&i&tLXmtt^ytrA,, & - ? a ^ 

^Kii,au<tt,«t*ifhi-isoaE(« 
*t e ) i^xcx ioo-3ooro©a^^»t>i8«:n 

o 

5 4JSat t Lttt-v + t * ? ? is % -r iJ >> 
if©J»flJ58i*Mb*JR, -< x -tf x , h a, * > , * 

* J — A, % X. * / — A* % 7 f S — A- % -j* ft y — A, 

*£:<DTa,z3-a,&; V 4 S 7 a e a* x. — -f a* % 
J 7 7- a* x. — ? a- ^ t — V - a, % T y 7 t y a ? 
? v » + f / 4 i'Ox - f^a ; ftS^ / / 

#*rcfEUTfctt©*ffcK:x^^**fbft*«**8* 

cox 5»cLt?9^rt:fiit;a^%it, maw: 
^ * ^ r ias L it <o *, , X5©»f*K: £ t £ k: 
C « m 3 

© T *± * l~ o 
^ ^ W 1 

( s ? a & 0 <g» fig ) 

= ® <b « * * A ^ £ i>' ~ - v> W * <S 

* -9- x i i o me , n at ^ 4> * a o. i * % y ^ * 

- h 3 5 9frX.V*9.*-Z. 7 - i> x x - 1 - * 

asi*«&L*:©^-BMbta*-r5 k> / «i ( ^ - 

TjSDflEL)to 1* V» T , Sf0«0®ffi^:6 0 
*C K: # S L 2 O^PJJSIo^^Tto J* *D T & , 



?^BH¥2-J72924 (8) 

n - * ? ? j — a, 1 - *^7-yNOJltt*S 

*ft 7jc ft* fl£ © S T K m K> h n ft © f£ T 

'n^^iio It tt, « & . 5ft 

B*«t M > a, -t. fo^»H ; r - r 

K • *S <b £ ft » >J yfis a4 i*©/n a 

* » 3 *x . K S « tt ifi # 1 5 0-5 0 0 tOlg 

art* fft l<«2 s o-4 5 oroua^^t, 

S tf * o n - ^^^y-/vott7KT4^U7tl- 
^^7 k >ttSI5^t , TrtBiJ*i'7^ ^ K S t£ -fb 
**a^rf***©T» ^ © « *Mb * fM *t * t <!: ^ 

i - *^^^*«attse-ci5i?#:f£ ;> * -c a * l 

* & » *K*b^Ky*^5i£©ttS£fe%jH-ra! 

«ff TK: mm * ® ^ U * & h ii 7t G9 * ^ - T a, 
1 0 OM/ri5t^L2to *fc^3iT.*(S{*$rS®-c*t 

aosi* l r 3 5 ^ oafe»^t^jto 

CBttt : 0.0lmole/| V / 

- 1/4, /? 7 a : Y MC - Pack A M 3 1 2 O 

d s c t**:4ki±ih*tit&mKmni ) d t^wu 

ito COe'-n^iiffc^^OCSo-HfCOW 

CiTHwOeSPLl t^«lA:ol3t t ||C)ii^afe» 
^KlN*««^ttr, 36 £ * *f ^ 5r tX K 

1 T6i C t JJJKI^ LAio 3 K » to b Kit & & 
a-fcCCO^T 'H-i^XV "P - NMR ^ ^ Y a, ft 
m*t>VKfiift1&i8Li&*U hA-frtift'ttX^tto 
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CCeHs) 2 P-@ • HCOs 

CH 2 CH-CHCHjCHiCHjCH«CHi 

a?tt©RiR-*-<^ h ywi^XO" 31 P-NMR * *< ^ h 
* (O "r - * kkT K 7j*-r o 

»H-NMR^/<^ h/w(CDaiif ( HMDS j£ 2£ , 9 0 
MHz, ppm ) 
i 1.0 0 — 1.3 3 C m, 2H ) 
1.6 3-2.1 0 C m, 2H ) 
4.0 6 C dofd, J = 1 5 and 6. 9 Hz, 2H) 
4.6 6-6.0 0 im, 5H) 
7.3.1 -7.9 6 ( m, l 2H ) 
7.9 6-8.4 0 C m, 2H) 
^^fiUftiR^-^^ > a* CKBr disk, o-" 1 ) 

6 9 0, 7 2 5, 7 5 5, 8 0 0, 9 7 0. 1 0 4 0, 1 1 10, 
121 0, 123 0, 140 0, 144 0, 148 5, 294 0, 
34 10 

«P -NMRa^ 9 
e>0 : *C , H-^l:0f ,l P - NMR * ? y *> &Vt<Dm 

(C6H6),P-CH2CH = CH2 . HCO? 

»H-NMR^-!^ Y A*CDMSO-ds HMDS ^flfc > 90 
MHz, ppm) 
8 4.5 4 (d of d, J-i 5.6 and 6.6H2. 2H) 
5.1 3-6.0 3 ( m, 3H ) 
7.5 3- 8.0 3 (m, 15H) 

— K 3 5 ? © ft £ ft h >J7saa**.x7 

> 2 6 f *&.m-r*)>k9\ti&^m\K*>*yz>£ 

2 7 *©Bfe»5fc*W*o S JS « ^ h ^7 



^Rfl¥2-172924 (9) 

HsPO^ifc, ppm) 
S 2 1.5 5 

m 2 

C 7J*1fiO<&>&) 
ft & . -Kt^JRilAP, ^ 7* y > ^ a % 

- 7" «*» *C . 8 5 ft -fe^h.O-rh^KKo^ 
7 0 0 * . BEBt' { 7^9*5 0ap&>X 

C^hV7ZAA-4sx7^>3. 1 6 f tfti^^, ~ 
»fb^*T5K*/oiC y-^£)o£^^^^. 

3 0^rBiaffL^ o lX^T ( 3.SfOT9A^TA* 
a — a* * 7 -f — K L . 6 0CK 

KffTttf ^ L, ©f* * W* 0 fen*. @<** * 
-7>/i-i 0 oi^ft^uot,, I2«»t*t 
iftnefeft^t 2.9 ?»/to tns:*^?gi 
t R-o*frtSig«^^ D ^ |. ^ ? 7 >f - -cfl- 
ft Urt: h U 7^— As7tzj*7>{ > o f — ^ n 

tii-f. O ^ tt K # — <D tf - 2)1 E hiX 

m * hVVC "H- X J, P - N M R * ^ h 

(CeH5; J P-CH»CH=CHCHaCH2CH2CH s =CH2.HCOj 
Kft^tO'H-NMR^-:^ h ^Of- ^ 

'H-NMR^^h^tCDajij., HMDS 90 
MHz, ppm) 
t 1.0 5-1.4 8 ( m, 2H ) 
1.6 3 —2.0 8 ( m, 4 H ) 
4.0 5 (dofd, J = l 5 and 6 Hz, 2H) 
4.6 3-5.9 1 t m, 5H) 
7.3 2-7.9 3 (ro, 1 5H ) 
^^^9 4 

« 3£ « % **>«*XtfiBK&t*<fc;t*rtS 
3 0 0i/O=OP7M3»C»B^9^pA 6. 9 
^(0.031H*a), 'J t 9 a i> 7 * = a 
^ 4 /~<>4£>-m-*.A,7ti* — h 4. 669(0. 013 
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f ( 0. 0 2 1 * a* ) J* X O* » H 1 3 7 9 £ 2 35 # ^ 
/to R f5 *S T & . 

^B(*t?£^L)tic67.i 5 9 <o ® iKi* & h rL 

# 3fc HE* « £ L-t«fflLfc**74 > <b ^ £ Ht 

— ©*b^*&-C£*C£7**0§gL7fco 3 

ktcjr^^t. itfe^^r. ^yv »a W ^ * h ^ # 

tfr * e>C/K 1 H - Jt O" "P-NMR * -< * hA^^^f 
<D m fk rt» b % ^ St to <D «it^^ZXO<h^»?^55L 

* o 

(C6Hs) 2 P-(oS • OCOCH3 

I SOaLl 

CHiCH=CHCH2CHjCH2CH-CH2 
NMR * ? h * X C/^£li88!ft I R-*- < ^ h a- © :r 



?IBa¥2-172024 OO) 

• 6 2 1 ppm 
'H-NMRa-:^ h a- (CDaa, HMD S & i£, ppm) 
6 1.0 6- 1.4 0 (m, 2 H ) 
1.6 0 — 2.2 0 C m, 4 H ) 
1-9 5 ( s, 3 H ) 

4.0 9 (d of d, J = l 5.2 and 7.2 Hz, 2H) 
4.6 6 -5.9 3 (m t 5H) 
7.4 6 — 7.8 3 C m, 2H ) 
8.0 8- 8.3 7 (m, 2 H ) 
#H/88<ftiR^ \ »> ( K Br -Disk, on" 1 ) 

66 5, 69 0, 720 C-^-^i/7-f 
750. 800, 995 C h 9 > * - *\s*7<i > ), 
1 030, 1 1 0 0, 1 2 0 0 C - SOs Li ), 1 400, 
1 5 70, 1 7 1 0 (CH3C00 9 ), 28 50, 30 1 0 
£3**9 5 

C * ■* * - 9 ^ £L © fiJt ) 

« ** S > — & <b i* 5ft * A i - - <ff * <» 
%_ft x - Y ? \s - 7 , *f * ^ 3? & * 5 0 . > 
* + f y 1 0 0i<, RR'«?';9A0. 1 9 % ^ h 



# * v \s - h 3 2.8 * i> £ T V a-Ta-3 - ^1 1.7 

* * tt 2> * . z:K<b^*-r?C^^^o^fflSl*fflt 
**L7t©*>-BMbtfc3RT7K*/«*c 1 

Htf L^o RC»7», R f5 iff 3: fi*EE T frC 01 
U3 L . ^bn^Hftti-tM o o«*-cefc?*L 

4 i * © a <t u -t . ^ 

CCeH5)jP-@-C00Na . HCOj T tf "3 ix * * ^ * — ? 
irl2CH=CH* 

& * 7t o 
^ 6 

C m * * = ? -fcttO^U ) 

^>-^/7jcc^«it'. s 0/5 o ) a-s-jsa* 

20 0 «/K:®WL. * « ft '< V "* a 8 * *0W 3. 6 
? t*D^.tSfiT2 4^W«^L7to * S t£ © *S 



CC6H5) 3 P-CH2CH=CHCH2CH2CH2CH=CH2 - OH T tj*£ 
ni*^*-?Atf[i4. 2 9 7t o 
£ 3* #J 7 

( * ^ ^ - 2. 7 - i > - i - — A-e>5iia ; 

^ □ . tta^O , ** — □ ?> X & B IS =» > h a — 
7-S:ti3;t/tF*3^ 3 0 0 ^ r ^ u x» ^ - h 

> & M 7* y T -t h > ) '* ? v> ? ^ 0. 3 1 * C 0. 3 
* 9 * a* ) „ j£ 



CC6Hs) 2 P-^ 



e 

HC03 



I SOsLi 
CH2CH^CHCH2CH2CH2CH=CH2 

ilit.^*-? A«i6. 2^ C 1 2 ^ »; ) » 

9 , *6 8 ? t Xi; PJ xf ^7 ^ 1 6.5 ? t 

L3 0^rBTta^L7to ^f^O^ K~<b ^ * ^ £E ^ 5 

Kf/c»* c - ^ ee ) K&h * & b & 7 5 
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T^^f tytfi*, » * *8 fa 15 a* 

'Mft u t v> * c t w B 3 n ?t o cnbo^^f^ 

18 1 & 



R M Ctw) 


1 


1.5 


2 


3 


*-^*-2.7- -^y- 
1 - jT— a* Cnimolc) 


6 5. 3 


1 2 4.0 


1 4 3.0 


1 6 7.0 


a-^* - 1.7 - - 
3 - Xr—A' 


3.3 


6.8 


7.5 


8.9 


<g* ft OnmoIO 


6 8. 6 


1 3 0.8 


1 5 0.5 


1 7 5.9 



ft OH ^2-172*124 (11) 

n t^iri'JB ;K u—S— JtXj) n . 

^^^fr^^Kfe-SU, 2 0.9 ? Oj3l«itttWrtlQ 

£ © 0113 m * 1 0 -H* ( & *J E £ ) © « E T K 3* 

®t5tifCI-5-Cl 9. 9*©*^*- 2. 7 - •>> 
x ^ - l - * — a* t bp, 85 1 0 «H? ) £ 1. 0 * 
<D* ^ ^ - 1. 7-*>x*-3-jr — a- ( bp. 6 8T: 
/ l o -H* ) * 49 0 
0 ^^3 8 

( ^ ^ ^ - 2. 7 - S x. > - 1 - ^ - a O 3? it ) 

tC«Hs) s P-CHjCH«CH2 - HCO? 
T**in4*^* = !> Ajfit 4. 3 7 * ( 1 2 $ U 

^a-) ffi^-r*Jii^tt#^W7rci-irt*iis)«ic 

SB 2 f^K^^o 



R 15 «f « 


1 


1.5 


2 


3 


pf^ ^ - 2.7 - > - 
1 - jr— Cmmole") 


6 3.0 


1 1 9.6 


1 3 9.3 


1 6 2.1 


*9 - 1.7 - 

3 - j*— a- CmmnlO 


4.0 


7.6 


8.9 


1 0.4 


* & St Cniroolc) 


6 7.0 


1 2 7.2 


1 4 8.2 


1 7 2.5 



mU, 5 0 0 i/O^»o-h(C«L^Ol>l 50 

n .^yyl^fji^^u-^-^X!? n - — 

+ ir^*jK%gt*U, l9f©«tt*«r»3toC 
<D A CB U * 1 0 «H7 C Jfe 2* BE * ) © * £ T *t ® 
t J tUi^t 1 6. 3 9 <D * ? * - 2. 7 
^ - 1 - ** — a- t b.p. 8 5*C/1 0-H*) t 0. 5 * © 
* 9 * - 1, 7 - s> x > - 3 - ^. — a* C *>.p. 6 8 XL/ 

i o -h* ) t yt o 

fO 9 - 1 1 

C * 2 - 2. 7 - v s - 1 -^--vw<D3Sia) 

*a © -t-n -*rn i 2 * 9 ***&m'rz&.*m& 





•if 
f 5 

5 g * 


NOD I0D 


6 2.0 3.8 
1 2 0.3 7.9 
1 3 8.8 9.2 


0 


4 

ecu 

X 
«• 

u 


f 
Pi 

• 

X 


NOD 10D 


6 0.7 3.1 
1 3 3.0 7.0 
1 5 5.3 8.3 


a* 


0 X 

x Sf 
0 X 
x§ 

V * 

©Oh £ 


NOD 10D 


6 3.3 4.2 
1 2 0.0 7.9 
1 3 9. 5 9. 1 






QO S 1 
0 1-1 3 
* ti4H 


•— • CM ro 
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1lK7F-r&1feKtt-i-Z>ZtKZ>), £ fi* T £> * 
* 9 - 2, 7 - y y - \ - - 1. 

7 - - 3 - * - * * *m l ft o tn-etio 

R^s^^i ^ - h ^ ^ - a» c> m l * 500 

■^O^flto-HC^DtO^l 5 0 nt © n . * 

/g^. (,X/>,fu-^-^i »j . n k -jr y 5gJ 

6 Bfc ■£ L . 1 6.7 ^ - 1 9.5 ? OiS« t^^o £ 

(ommm* 1 o -hp c > ©ret^^s 

2. 7 - x y - 1 - sf - * I bp, 8 5 C / 1 0 —HP ) 
t * 9 ? - l,7-^x>-3-^.-^( bp. 6 8 C 

HI 3. 6 P © ^ ^ - 2, 7 - x v - l — 

£ 0. 8 8 9 <D * ? - i. 7 - x * - 3 — ^t" — /U 

^ ?# n . ft^W 1 0 Ttt 1 8. 5 P © * ^ - 2. 

7 - S> x ^ - l - ^ - yu i 0. 9 5 - l, 
7-v>x>-3-jr-A,tfSfcfcn % 

-Cfll 5. 6 F O^; ^ - 2,7 - j y - l - 



?$Rfl¥2-172i)24 (12) 

a- £ 0. 8 8 P © * ^ - l, 7 - x ^ - 3 - — 

a* a: f>n^ 0 

1 2 

C ^ ^ ^ - 2, 7 - >>x^ - 1 - ^ - ^ ©JJiS ) 
~Bt<t&JR^H»TTfi?K'-? i> 9 ^ 6 7. 5 «p (0.3 

* * *- ) * 

CC«Hs) 2 P-h(o^ -HCcfj 
I SO* LI 

CH2CH-CHCHiCH*CH7CH«CH2 

T7n$ni^^*-?itt6. 2 P (12 5 \) *,) % 
a a, sfi ? y 6 6 P , zK 6 8 P *r X O' *f St 5 0 ■? £ 
4 0t:-Cl^rBltt»LA:o R^th 'J x t 

t $ z, 1 6. 5 pfctta/L,*©*,, — se<t^3R-r 

? * 3- y 4 O^t-JSilAU^iCdS^tCfifi; 
# «i * o * 0 SBSM^fo-S-^TfcO-fe. s: Jd S ^ flK 

^ - 2, 7 - v^x> - 1 - ^- ^#1 7 2 $ V a* % 



* 9 * - 1,7 - -^x y - 3 - 1 0. 6 £ y 

cox 5KL-c^bnAfiit;fi#st^ - h ^ 

■"-?'sft»&*jaL, 5 0 0 -*©#fta-hKi# 
L rt: © ♦ 1 5 0 © n -^^-jr^fc^i/^-riftai 

L7t 0 8l & ffl L *fc n >tt>l^&x^jKl/- 

'-ICXJn-^+ir^fcKftMtjtL, 2 1. 8 P 

©auaiR**#*: 0 t © « *a * i o -hp c & m 

) 0«ETK«Rlft 4 t t »C ItPt 2 0. 5 P © 
* 9 ? - 2, 7 - y y - i - ;>r — t b.p, 8 5 C/ 
1 0 — H? ) fc 1. 3 > © * ; ^ - l. 7 - x > - 3 
- * - a, ( bp. 68C/10 —HP ) ?# ?t o 
^^Ml 3 

L * 9 S - 2, 7 - v> x ^ - i - pr — /u©5Jig) 

(C6Hs) 2 P-@ -OCOCHj 
I SOjLi 

CH2CH«CHCH2Ch2CH2CH=CH2 

ni*^ -t« = 9 as i 2 5 >; * a- ^ fcm-f 
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*Mntt#^^7ic*tf*£ra«rcLTRJE*x 
C/^^^^*0/t 0 -t © Jg Ifc , x ? - 2. 7 - 

— *0*l"'6 5*y*A*, * 9 * - 1, 7 
- v> x ^ - 3 - *- *#l 0 $ y^A-^fiKU-CV^ 

tilU. 5 0 0 «*©*>fl*a-|*K:i£Lrt:©'t>15 0 

© n -^T ^iffl^-CftW L7t 0 J> fib L ?t 

n - -N+y^f^^i/s-^iz-^-jcj; £ n - 

£ © » 18 « 1 0 -HP (ilfe^E^)©^^-^^:^ 
©•^^CtKXOT 1 8. 3 9 O * ? * - 2 , 7 - ~J> 
x^ - l - - a- ( bp. 85C/10 -HP) t 1. 0 P 
<Z> * ? - 1. 7 - X x > - 3 - ^ - /u ( bp. 68t 
/ 1 0 -HP ) * # * o 
3* «RJ l 4 

{ * ? ? - 2, 7 - 5? x y - l - — A-Ojv^t > 
fi* 3 0 13© < J>£L^3*5:fT*o*: 0 



|7-( - K*y^, -ffiMk&JRiHAO, 7 - 

- h ^ v — 7' £ & fo 3£ 15 <t Ltffi 

^ 7t o 

c»mse) ©s st * a » & « * # a d % 

?t S 8 o o */©StE#7.*33*- h ^ f - 7*5: 

C * 8* ^ & ) K f5 SIKa** ? > 4 M ,35 
® * 4 5 * , hyxy-^T«>14», h *) * * 
'<>';iJf>7H:h y^?';9A0.2«eC 2 S U 

X 0* 5t 

C CeH5),P-@ • HCO? 

CHa CH-CHCHi CHa CHa CH«CHa 

^7 oci***-canaL. -Kfk«*^:rt£2)« 



?^r«1¥2-172!)24 (13) 

8 Kp /<*! l^ - -^E) t 44t tilALAo 600 

^St 1 1 & * , « ?)IC-tOtt6. O 

3IS-caettK«A L*^ c, 7 5CT6 O^HR 
fo^-^Jto 6 0 »HORE*^^ y OiAt 

<t & * *r 3K»/d C * - * E ) "tT^iffiUAiOt,, 

4 0'C-Cn > + -9-*S0mi*mjtlt o 1 5 ^ M 

II L * © » 15^M»KLt^fiX%>On . 

+ ir^KX4ftlilt / f7 4^^o JiiSC * . + y 

jtt*C^c;n-'Ntiry50i<4ttii*» f5] to K 

+ t J'lt^^t ^OfCO^t» K ^ fifc X 

K: x o t % *t3s-*7-|yy + -S(cxot, 
h 9 xf*T i ^ tUSSIC l^t. 7 7 a 



iOTK^bc^fcn - ^^v'smKmrn u * * © * » 

h U x f a T x^X0 : ^A'*?^tj|J!raU^O 
t> S « « IC E }j S * *fl ffl L T i£ o 7t o CO 

«a« tffl^-csrs, ttia^xvttaaaiioig 
— 2i©*tt;*^St3 oBl*j>SL-r*J& 

tig *} *> X tf V >-ffifl>©3rf>rt:*ia»0ttfT**>*J>» 
-7>t 0 <l»i)SUleItti:Sl5««. 4 h K ^ 7 *S 

9^)at»4^X0fy xU^O n .*1^»4"n.<D 

SattOS8*t»4SfC7Fto 31 4 « X D 

m 4 & 



rn » ^fi^ft NOD/I OD 



5 


7 1 


95/5 


0.6 


0.0 7 


1 0 


7 1 


95/5 


0.6 


0.0 6 


1 5 


70 


95/5 


0.5 


0.0 6 


20 


70 


95/5 


0.5 


0.0 5 


25 


70 


95/5 


0.5 


0.0 5 


30 


70 


95/5 


0.5 


0.0 5 



7 - * 9 fi h V iv^ly:.;^; f 

*-T**t&irrt>ti> m&&2=f8.-&n 1. 2 - 
1. 3 c M^r^j), a«o^jse«wc 0. 4 -~ 
0. 6 * y <^tio^ 0 

a-j©i$*3r-c«>»>, t)tioDiir 

7 - -^x^ - 3 - * — J CDB&$fr T £> o 

^ fen*** w « * £***--c *s s l. ioo«H^(iig 

) •C*»t4M37-i38 t©«*4 LT*S 
199.9H<D*^#-2,7-';xy - 1 _ * _ ,w 
2 3 8 9 &1to 

0 * n 1 5 

t * S * - 2, 7 - x x - l — ^©*!i&) 

1 4 3 0 0O» S L^^O^ 

rc#fcn*t*»««te*3siK:igA*-*-*x p * 
& *c -c 2 4 * h % tiaTicjfti? L?to * 7 -t ^ 

^rffl^T^^Wl 4KSOT3 1 Is} B © < £ g L 
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